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Sonochemical degradation of pollutants is an active research field, especially in 
wastewater treatment.  Pollutant properties such as vapor pressure, solubility and 
octanol-water partition coefficient will determine the sonochemical reaction site.  Being 
water the solvent, hydrophobic and/or volatile chemicals have a strong tendency to 
diffuse into the gaseous bubble interior [1].  The most effective site for their destruction 
is the bubble-liquid interface [2] and/or the bubble itself [3] undergoing by thermal and 
oxidation effects.  The chemical partition constant of the pollutant between the gas 
phase and the gas-liquid interface is also dependent on the concentration of the chemical 
[4].  In contrast, hydrophilic and/or non-volatile compounds tend to remain in the bulk 
liquid during the irradiation and so the major reaction site for these chemicals is, 
therefore, the liquid medium [5] at low concentration and/or bubble-liquid interface [6] 
at higher concentration. The efficiency of pyrolysis of non-volatile solutes at the 
interface depends on the hydrophobicity which dictates their ability to accumulate at the 
interface [7].  Secondary implications are brought from the physico-chemical nature of 
the pollutant.  Volatile compounds can act as radical scavengers inside the cavitating 
bubble [8], avoiding their release into the solution or their recombination. That situation 
could not take place with non-volatile compounds [9].   
Trichloroacetic acid (TCAA) has been found as the principal organic byproduct 
of the sonochemical degradation of perchloroethylene (PCE) (Fig. 1). This is the main 
reason for the study of the sonochemical degradation of TCAA.  PCE presents values of 
vapour pressure (18.74 mm Hg @ 25C), Henry's Law constant (5 10-2 atm×m3×mol-1 @ 
25C), solubility (150 mg/L @ 25C) and octanol-water partition coefficient (log 
Kow=3.4) which makes it a volatile-hydrophobic compound.  On the other hand, TCAA 
presents values of vapour pressure (1 mm Hg @ 51C), Henry's Law constant (1.4 10-8 
atm×m3×mol-1 @ 25C), solubility (81.7 g/L @ 25C) and octanol-water partition 
coefficient (log Kow=1.6) which makes it a non-volatile-hydrophilic compound. 
 Fig. 1 Main byproducts for the sonochemical degradation of PCE (●) in aqueous 
solution at 850 kHz, 44 W and 20ºC. Cl- (■), TCAA (▲) and DCAA (♦). 
 
An ultrasonic intensity dependent degradation is observed for aerated aqueous 
solutions of PCE but no appreciable degradation is found for the aqueous solutions of 
TCAA (Fig. 2).  However, a time increasing evolution of NO3- and NO2- concentrations 
was detected in the aerated aqueous solutions of TCAA during the sonication. 
Cavitation event takes place and the N2 present in the dissolved air is oxidized by the 
radicals coming from the sonolysis of water. 
 
   
Fig. 2 Normalized conversion grade and degradation efficiency based in chloride 
formation for  PCE (▲)   and TCAA (■), in aqueous solution insonated at 850 kHz, 44 
W and 20 ºC. 
 Operational variables such as dissolved gases, frequency and initial 
concentration were analyzed in order to study the behaviour of TCAA in aqueous 
insonated solutions and also the TCAA formation when PCE aqueous solutions are 
sonicated. 
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